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(57)Abstract: 

PURPOSE: To achieve uniformity of processing by 
adapting first and second slot openings so as to exhaust 
processing gas by crossing the surface of a wafer in 
cooperation, sweeping out contaminating particles from a 
wafer edge part and keeping the balance of gas flow 
distribution along the entire wafer surface at the same 
time. 

CONSTITUTION: A focus ring 25 includes two slots 22 
and 23 for obtaining opening parts, wherein a processing 
gas flows during wafer processing. A slot 23 is formed, 
so as to accept a wafer-moving blade and a wafer during 
the mounting and the retrieving of the wafer. The other 
slot 22 is formed so as to have the processing gas for 
supplementing the processing gas flow pass the take- 
out slot 23 in wafer-mounting along the entire wafer 
body. In this case, the slots form the lower edge part for 
obtaining a processing-gas barrier wall around the wafer 
edge part. Therefore, the contamination of the wafer is 
decreased, the uniformity in processing is maintained, 
and the processing efficiency is enhanced. 
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1 

TWJ ^^^U^h. 

7 n — <7 ^fiio J: 5 LTV >S 7 

p^yv-i/o 

(t§*3S2l mifE^lco;^n-;/ hgapgc^isy T^>'^'- 
tiiL.RtWaa(7>PBl. @^^tl-/c (stationary) l^^JC^'i 

■o TV ^ 1 lEftco 7 ;t ;^ y >- i/o 

IW*«3] ¥^*«itt/<foTv^sff*«l|E«ro:7 

TUy*-i3^ y ^'^^as^i:. 

fiSE^ 1 CD y ^^^ge^^^iTjfSfiiE^ 2 <o y i^^w^^^^ 

Tv^5lt*«l — y V-^o 
[f§JK:«5j B?IIEy >i5'*5$t.{c. 30 

1 o(D y Vi/gB^^Ji^fjSiii^-rSlic^^m LTV ^^ ^ . 

S<t■5^cii'a•^^^TV^•5;^^ .y hi:^'llA-5ft*:J®4ia 

BfilEm 1 CO y v-i/gB^^ziufBulE^ 2 y 

(OrtgPICfl^J$^nfcS?'J-:^-r— (aligned journal 
) 

1 y >i/a55>SOWfl5^ 2 CD y i'i^gB^^M^ 

^•iirs itiif)icmmmmi^^~-i-jV'fy\c± y v <t 5 40 

jg^^tvTv^S i^i^i: Sr<ix.Ste*:«4ffi«»7:*-— 

xy ^'i/^ 

7 1 MiE^ 1 CD y Vi/a5^:fis±aj y v^ge^ 

Sr&>;/-C:fc •} . mSJM y >-^SB5)-:SS^i^'S < t 1 o(D 
ilfe^n.7t7;i-— ;?7;^y >'^^ff^4fe (configuration) $r 
BBfigLTV>S|g*«4|E«g07d— y 

y i'^^, 50 
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2 

ifU^ tii^^\> Mc^ne -StrnTf^ ^^^T v ^ 4 15 

«(D7d-— *;^y 

[tg5k«ioi Billed 1 CD y v^rep^^Jis. -ir 7^5/^ 

^^RXJ^^<—J^ Kova r) Sr-^ti-Pjl^ 

P>il^$tvfc*mT-f^P>tuTV^^J:gey >'i/a5^^^-^A/ 
T-*J»). 

mi15®2cDy >^S|5^>;i^ «!;ajciS^#^S:ft(c< v^ 
(process insensitive mat 
e r i a 1) -Cf^^iXTV''5Tg5y >'^*'gP$)'«r&AyTV> 
■5 ^*3S 9 lE^cD 7 ^ y > iJ^o 

[MJi^JS 1 1 ] md.^mz. J; s^w^sit < V ^tm 

■tl^ (^^, Ve s p e 1 1) T&SW*3ll 

(IS*3S12) MI5lll<D;^n-y Kr^pgpiHfIfeM2 
CD^ns/ ^^pa5^:;S5|^L;*:#$Tli?iv^fg*:«l|e« 

cD7d— *^y v^'o 

(M*3ll3l gufelliro;^n:y hr^pgl5iHfite®2 
CD^a-jx hgSPasi::*^ MS^y^ WS^S^-T S i 5 'i' 
3i>>-«®<DJi:3^{cfl?;*$ttfcTSI5^Pi»^^* LTV^ 
Sfg*:3S 1 lE^cD^-;*— ;?7;^ y Vi/. 

[!i*«14l ^2mmJ;'9:*:#V^y ^i/^SrWLT 
v^SW*]® 1 ia«;cD7;t— y v-i^o 

Sfi-rcDfc^^^/^y >':/ff§:*LTV^5|^3}^:^l 4ia® 

(fi?*«16] glSE7;*— ;«7>^y ^^^^SrMilLTff^^ 

^tvS^^y-:^^ (plenum) irilil LlfcT^-^f^-t— ^It^ 
LTV^S|g*:^l 5lE«cD7^-;*xy V:?^, 
[fi*^l 7] fed^Lfc (eccentric ) ^ffifly 
$r*LTV^5|g*IIl 4l5<gcD7;^-;^7xy Vi/^ 

-^Ma-r-5fc4?)(D7°7X-7y Ti? i'—mm^-^y:*- 

ii^^^ < i: 1 1 y vj}' t ?r«^, 

BfHEigpy vi^'gis^, Tgcy>-^/a55>&u^y 

y Ti^;?— >!.y ^/<y^^i:S?lJ$^^fc^l wxn 
•y hB§PgBT-feoT. :>3i''>-^il7'u-KSt/'?3c^> 
-^Sl-tAti.6J;5ii-&$ti.TV>«)'b<Di:. * 

H^«^<3T*aa;^f;^^«^-rs <t ^jg-^^nTv^^,^ 

2(D;^ns/ hr*apa5i^iiifiK-r.5<t9t>imIIEy >'2?JiBM 

mrlE^KD^ns/ h^PgBS.tJ'HfFie^2cD;^ns/ h^a 
icm^^ihtcTnmam^^^ LT*3 9 , 



3 

[00 0 1] 

^—^(D^^^m'^y:t—t}y^^J:y^ (improved stati 
onary focus ring) \^Wr^^<, 
10 0 0 2] 

-t/y^U ^^^^^mi^fcyy:^-^ y T^S'^— ^fflv^^ r 

^fm<Dmm\^x^x^\^i&^^ti^o 

[0 0 0 3] ii^. ^Zlf31:^>;^i^-y>^^<— lIgl5{CT^^ 

{b^mffl*ta ( rcvDj ) 'jT^^-ihxhm.^^ti 

6o 
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10004] miVm^(7yB^^^^>^<-2<DU^^ 

S:^^y y h-'Vu:^6 tSr^LTV^'So •J^^^'^-l Ofi. 
:^y— K^— :^l 3_btciEg^tbfc^>^^^— 
/H 2{cioT^i^^tl.TV^^„ 'i^^^^-l Oli. 

2±{c:®a$tVjaot>ii:.yN— t:fflA/-CUNS>^ 

^;^y Vi/1 4^ci:oTiy~/^K^^Tv^^o 
[0 0 0 5] M^i^:y':fs\cX.^^^^^T:^^(D^^ 

10 ^y.yn-' {^y.^ #88??-^ (numeric designat 
or) 1 lT'^^tb^^Rl{Cj:oT«^nTV^^e 

m^t>it o xmt^fii^BEt^Tb^i}^ J: # < (DVm.^:^ 

[0 0 0 6] P'j^f— ;^>^y V-iJ^l 4fi, ^7J:yN— SB^JO 
20 ±:fe-{c:^ c ml Ji:*5£t;?T*5 19 . y h^^j? 1 5 {c: ^ oT 
^}^^tvTv^>5o r<Dy :7 haflli 5fi. y^—ijy^^) 

^15(1. :^y— K-<->^l BSrffltfy >^ Nixyv^ 
~l 5 a-^;^y— K-<— ;^ i 3 p^{::gag$tt:^c y h:?^ 
^'-f^-i5b. ^)y vy^<^ ^—\^h^x^m^i\. 

^ y :7 1 5 c f^}£<D^ 5 <ev>< o;6^co-5Itii^5^Sr 

30 [ 0 0 0 7 ] y— Y^—:^ 1 3 fi. ^cofpjc y >^ 

1 5 b (^aihf^^-ertgj^-r^ ^ i s ^-^/u 
r*v^>5o y :7 Kv/y >'^— 1 5 a ^MiibT?i^;S^nfc 
^ISdli. y y hv/y >'^— 1 5 a:d^^l 5 d ^;^y 

40 K (la^-tirf) ^^7^^^— cr>TI-it«?3i 

[0 0 0 8] 

[^P>^;6^^*LJ:pi:r^llM] :7;i~;^;:^y 
r> ^HOQ^Sf >^ >^ n ir^WT^ r Ic J: . 

MlR^ (die yield ) ^ri&T^-tir^o Sc^i^^feH. ^ 
50 ^ >^<-fy<DM&. m^^V y vm^ 1 5 $rm^^ <i: 
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[0 0 0 9] S/c. yir—'^:^^)l^^\z.UW^^hn^ 
Sfc^^co^etT)— oH. />/^< i lo(7:>g3Pa5^::7;^- 
— • t/uX (G. H i 1 1 s ) . I7-r • v^rn-r • — 

(Y. J . S u) . !7>r • r$'-:^ir (Y. Tanas 
e) . T— yu-^-<r^^ (R. Ryan) \zXK^ 1 9 9 20 

"So 

[0 0 10] t:yuXe>{-J:oTB3^^ttfciS^:7:^— ;^ 

"^^^^mt^^^a 30 
[0 0 1 1 1 

X-r y r ^ ^-ffl(DgS:SM:7;t-;^;^ y '^^^mmi^X 
^itT/t-— Ki:^'^^'^— 

m^:it(Dx^^mi<DmQUt. ^2comQ^k^^ 

y^-ev^^o rCD2o(OBaPmiffiii!)LT'>J^^^— 

oXm&^t\^^XioKL.X^^. -^y^JyV^f^-^my 40 

S§^^^^pa(7:)|l^.-^-ffi^g:/J^{cU ^^c. i^^^ 

[0012] y:^-f3:^^j i^if\r^mni^\±^^mm. 
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tt^Ofe-SMM (process tolerant material ) 

^^~;^f^^SI;^^fc t ^fcfc^ >^ ;<^— ;^ y v^/co-eco^ 

5>t^»bTJilS^\;^cOfc6 (durable ) 

[0 0 13] :$:^^fi^/c. ^-Y>'^-<— (chairiber 
volume) hTdMX^ (displace) '^^l^^<'-p%(D:^::^y 
i3-§:^^<fc;^ii:SJf:v^7:^~;?;;^y >^^#PbTV^ 

[00 14] '7:<f~;^xy V^fi^^^V^^--^ 

^^^p^;^—-;^;^ y >^i:nm\^xi^f&^tvttm^ n 
m-t^ff^ y ^—^^^it^^tx ^=^^^—m^±m^^ 

fc<:>Xm—ti::^:^y^—^mmT^'ftib<Dy<yy^U (ba 
ffle) tl^Xi^mir^o 
[00 15] 

immm] ^wMn. 3?^^x-^yr^i$^-rtTcoe^:nyN 

y ^^l^^^^^—^m-fy^— Kir ^> J^^^— r i: 
g|5 5 :7 D — t ffi/Ci^a ifiSr-;^ ^ :7 a — ^ijit^ 

X^^^^—mM^^\^t>tL-:>X^<'7:y:^<Dhnfz.:^:^y 

m'^±mz-t>fz.-:>xmf&^ti^-:hx\ yy:yK (;^y 

y hCO/^V^ : solid ) X'^W\(Dy y^—tl y^]) ^-^OOSS 

VWiUU^^\^x^^^y ir—ti ^ fc^v^^i^(7) 
:7 >^ y >^ i/tc ^ e> {c 2 ogAJKoea P gPSrig^ LT 

<. T>'<f^ir— (aperture) ■^v^-^'— (journal ) 
?:^ifT-feoTtJ:v>o P^pgB (!>^^^-^ai>^ 

L — K- fflgBP^i^) ti. >^;^-;^xy>i/ 

[00161 02 \^s.i^>'r^>'^<—(D^6m^wmmx 

SS:7;*~;?7:^y >'i/^^AyTv>^o 12 1 tC7]^$nTV> 
— 2 2557j^^;n.T*5 9. :i<D^^^^>-y<—2n^^>^y< 
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1 OH. :^ y— K^— ^ 1 3±(cgafi^ttfci'<x 

[00171 ^=cys^]) y hmmn. k-<— ;^ i 
s^mt^Vy h^>D:^V—i Sat. i7y— K-<— XI 

4^—1 5 h ±\c^W^i%X\^^^ V y hfvi 5 cir* 10 
^A^XiSK). ^coi! :7 }> b'V-l 5 cfl^^V^^/H 2 

>^ hvy V>5^-1 5 a>55±#i-^fcmc:. ^jyv\fi^i 
5 c Jl. gSyv: 1 7 ^S® L i o ^^^V 

-t^f) 0<^TftiH-^«93itfwi:Sr^tgi: L 

[00 18] r>3iyN— I^;?^ y V:/H*OfS 20 
^:;^yu--\zttr^^^^fi:nmhfi:-^X:i6^^ -(Dl^ 

i: LT. ^ h\ZL^-fJ:^y:<'^t^^:^^^-m:m±mz.t> 
Ti/^^c P^^— ;?^:^y ^7^>'^— coStAtv 

10 0 1 91 :7:^'-;?7;5^y ^--J^^ttSf^ilB^^ttTV^ 30 

■^Siffib^^. iy'Ji^^—:hh^^\^yir—tf:^V:yi:f\^'m 

y y h^^Vi^ye tmn^titc:^ n «y ^ 2 3 

xm7v^i^f^y:t—:^y^u>^i^\^. f>^^>'— igsjitc*t« 40 

[0 0 2 0] :7;^— ;?7;5!;y >'m. MS^fC^ 
®;^y^;6iffi}X'5ll8agB^ti#^^ 2o(0::^n h 2 2, 
2 3«:'&^'t^V>^o —^(Oy^^ y h 2 3ti. 

S:§ltAtt'5<t 5fl^^^^^TV^-5o ffcfe'tT):^ ° :x h 2 2 
i>jiyN-|gtt.K{llUffl:^D5^ h2 3SriiS*a«:^ 50 
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y.yu—^^o^^y.^^r^^^^m^^fz,r>xmt 
:ltii^X^^X,o\ml^^i^hX^^^^. mWJ::it\^. * 

V(rmm<Dm^u^^t$^hxh^. -^cojsm. 

;^>^y >'>/i;i^«9. ^^^t^t?:^^^-mM±W\^iDtL^X 
^E^$^i^Tv^So i>^^N-<7>a 

[002 1] 03 \^Wn(Dtlti'W^Wm\^ ct ^5 a :y 

VH^m'^yir—tt:^])>'^(D^:[^mx^^o roiajc 

:JoV^T. :^f*C7):7;^~:^xy >'i/2 5H±a5y ^^^^J- 
2 OirTgpy ^^:/^55'2 1 i$:-&A>.T-V>^o ^y ^^^/^ 
^f;il>bfcoy 2 4(ili:^9^$-a^^^^T*5^?. rtt^co 
>^ 2 A\±^fz.. yuy V2 \. 2 2 ^ffi^-r-Sip 

^^t^'gt^^\^x^'^tinrb\±fiihfi^\ :^w^n<D—m 

[0 0 2 2] ia4fia:SS@^>^;^— ;^xy >':/2 S<D 

]g-&^tt/cfiugB;^cr5/ h (front slot) 2 3?:7j^LTV> 
w(0[g{C*5V^T. trjgp:^ a :y h 2 3 fl. #9S^?-^2 
6 i 2 9(ci:oT^^tL^^^^ci:i9^^n^^i^^i:l^S 

5. 2 4 cm (6 in, ) [^^-'n— {C^LT}^. y 
hcOjt^^55^(i*^l 5. 7cm~*tll6. 0 cm (6 - 
1/8 in. --6 - 1/3 i n. ) b^T^^X^^^ r 
(oy^uyV\^. #BB??-^2 7 t 2 8i:(;iJ:oT^^n'5 

^m^x.^ ^ti'enm ^n^m^bmb ^m-r ^ tuu 
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3 0 Ji;?^ n y h±Mm^<omMt^h^^ y h Tgi5SB5><7> 

-S-^tT-fe^o ;^n7^jy ^^D±^a55>^^T»tefi'^'^^^-- 
[002 31 ia5{i;?^D ^ h##@^>';^— ;^;:^;y >i/ 
:y h (rear slot ) 2 2 ^^LTl/^-So ^^^^^ h 2 

^<^v;^Sri:^J:53^^tb^o 15. 24c 

m (6 i n. ) '>:3^/^~^C^t bTti. ^a^y j^coj-g^g^ 
5>(i*^15. 7 cm--*^! 6. 0 cm (6 - 1/8 i 
n. --6 - 1/3 i n. ) ir-f-^^-Cfc-STlii. :icoj: 5 20 

10 0 2 4] ^^SB^^Dix KH^i: "uxm^y^^y h<t«9 

mzmwsLw^f\srz.-^<o:^^yV'^'h->x^^<. $> 

'5^/^^i^^7KV37^^liS^tl>/cS^^:/y-:^Ai:igii (co 
amunicate ) y';^— ^ >'^(^i]aX(i±®>RtJ^ 

[0 0 2 5] ia6Jl7^^PJ(D$fiS/^-^M^y{Cj:^2o 

fi. ffiffi&^?:^^y3 1 a • 3 1 hmJ^^^y K 3 2 a • 
>i/gP5>2 0i y^i^^tuTU^'So h2 2, 23 

U ±a$y ^-^as^fi. ;^n:yh 2 2, 2 3^U^y>'^ 
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Tt>J:l/\ rcOJ:^^-. — li5V^ (inventory) cO±^:7 
;r-;^^y >^ge^> (#y v-iJ^SB^^fl. #*co^MX^ 

[0 0 2 6] ^^>^;^-;*;^y 
g'J>src7)«^-ef^oTt>J:v\ ^^tf. :7^— ;?;;^y 

(DHa^ai^i-Jl. r:3y<— (ffi:^, Kova r) 

{tSririd^-c^So ^:LT. y ^^/(DJi&^gB 

(ffi^, Ve s p e 1 1 , T^:^^>f±SJ) (Ocfc5 

[002 7] «^:7;^-^;^>^ y ^-^j^^^fcS^gc^^ 

T-fc^^o ^Jx.ff. 0 7(^^P^(7:)Sij(D$Kg/^^J£|^J{c 

x^2W^t'^hf^^mi'^y^—ti:^')i^if(mmmx^ 

So rc^0{c:JoV>T. y>'i5'2 4{i. :^-^O^ffl:gv^^5^ >^ 

3 3 h^'^Wii^'^y V 3 4/5^jb^cf:oTv>So 

[0028] 08 \tj^wn<r>^ h\z.m<o^fmm.m\z. 
<ts 2m^t^^fii^m'^y^-f3::^^)i^^(mmmx'h 

So rc7:)[^{^*DV^T. _ha5tTgl5co:7:^^;^;:<y >>:^g^ 
^^-20 • 2 IJl. -en-en. t:''>'3 S^gltAnSi^-^ 
— ^/U-S 7 a • 3 7 bSt^v^-^— ^^^3 6 a • 3 6 
^LTV^So t'>'Ji. _hT<7:>y >':^^^5*J-cfcoTllJ/7g^ 

ttfc^ p ^5 ^P^-r s 5 ^7^^ o fc:^ ^ T^is:{t e> nr 1/ ^ 
rti:v\ $e>{cy ^-^J^ti, h2 2 • 2 3^iii;^ 

f$.ir^mmxn^^ t kj iT^ P glSSrt^ft ?i V >3?)^fo S v 

[00 2 9] 09 {IS/t^^^ CDSi^ffiMB&iaT* 

fet?. *^0^^C:J:SJi:V^;^□^;, }.>f^^g;g:7:^-~;^;:^y 

^^^9 OSr-^AyTV^So rco|l{c4oV^T. >^:^~;?;;^y 

5IP>B(7)i5[7F:{c«eoTMit^nTi/>So t^or. :7;^^:^ 

Ans ct^ji-g-^ttfcl^ico;?^!:! h 9 1 i:. 
^®:^«ci3fcoT:j5f:?^:7a— ^i$-{cu en(-J:o 
r^^iaJ^-tt^^Srig'fb-rs <t 5 ig^^nTt^ 2(Dy^ny 
h 9 2<t&^AyT-V^So L;i>L. ia9{ct^oyh7:*-— ;^ 

;^y @:v^y Vi/-efcSo t-3^?t>-^. #fiB??-^9 

3[^J:oT^^ns^^{cJ:oT^^nTV>S.fc ptd. 
y >^i/com^Ji2 ^ y h/u<t(9:t#v\ J5v^:7;^— 

^:^y>'^H. ^■y>'^<— rtcT^TK^'t^V:/^^ (pumpin 
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g volume) ^i&m^'±^Zt\:iXy). ^^-^ V ^ J:-(D:k 

[00301 mio fiSJ&^'V i^y<—(Dn^mmwBsitm lo 

y:i~:^y^V>':^\at.y^oyh:dm^^^tiX:jfa^^ t¥o 
T±i$co:73f— -:^;^y v-^irlRlCi^t-KPSPl 0 3. 
1 04S:«;iTV>-5o L;5>U K^?K>>^8 lcS:t»ifi» 

L.tzy:i—^:^ V l^^(DmU (#fi8^?5:-^l 0 1 (D^m^ 
or5fitJ^TV^7Sv\ 20 

[00 3 11 :L(Dmmz.x.^^^mx\^. ±ffi^{ct^§ 

'r^y:t-^:^])>^^:^^y hi 0 30^g«;5^e>^T 

\^^< tz^\=i^W)^^^y<yy/i^t i.xim-t^^tr- 

t>5 1 00:7:^— ;^>^y M 0 4 <?:>^iST'C7> 

^ h{^M^^^mJE\^^oXy<'7 >':^r^t hti^ ct p b 

[ 0 0 3 2 1 Hi 1 {iSB^J-Wt-BfBSr^i^LTlftPI&fi^lc^ 

x^5/:7/n 1 0 irSr^A^rv^^c rcoEicjoV^T. 

— y ^-^fl^-Y^^^^— |g4c7:)rtS(c^t/r:Jo«9. ^ 

mjM^m.m\^xw^i&^tvtz.r^<^^-i i 2^m^. 40 
Rxy^^n\zmM'r^Ty<^-r-i 1 e, 11 s^ii^ j: 

fig^t^TV^^o h 1 1 4fi. *Qfa;^;^>di#;^a'>r 

v^-5o r^<^^—ll2\'Xy^—:^:^^Ji^^(Dmm^i5i 



4#^¥8- 1 0 2 4 6 1 

12 

li. rt. m^'>^^^—^'^&wx(^^^(D^ 

Ai 1 7(D^\c7m^\c^m^ih^o ^^m(DZ(Dm& 
mxm^<^<D:^uy hjbm^'fhnxhx<. t^t^^m 
T^<^-^—\^t^<xhx.\^^^ 'tts:t>ib^m^y^\'t^ 
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